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A Production S:l:udy of Mourning Doves in A Shel:l:er Bel:l: * 
by James E. Frates 
Introduction 
The Mourning Dove (Zenaidura 
macroura) is recognized not only as 
having high aesthetic values, but is 
becoming increasingly important as 
a game species. It has been hunted 
intensively in many regions through-
out North America primarily in 
southeastern United States. As with 
all 'game species, the number of 
doves available for harvest e a c h 
year is dependent upon the annual 
production. It is important t hat 
nesting habitat be available in all 
portions of the breeding range if 
sufficient numbers are to be pro-
duced to meet the demand of in-
creased hunting pressures. B I a c k 
(1954) stated that the Mourning Dove 
has become well adapted to the agri-
cultural advancements of man. Man 
has aided the doves interests in ag-
ricultural regions considerably by 
planting shelterbelts. Sprunt and 
Zim (1961) noted that farm shelter-
belts were favored nesting sites for 
doves. 
A review of literature on Mourn-
ing Dove nesting studies in the Mid-
dle West indicated that shelterbelt 
areas were often selected sites. Stu-
dies by Boldt and Hendrickson (1952) 
and La Pointe (1958) noted rather 
high productivity from shelterbelts 
in both North Dakota and Nebraska. 
Lowe (1956) stated that high produc-
tion has been observed in regions 
where doves nest crowded together 
in small areas, which is usually the 
case in man.y: shelterbelts .. The im-
portance of these areas in contribut-
.. Paper presented at the Win t e r 
Meeting if the Nebraska Ornithol-
ogists' Union at York, Febr. 2, 1963. 
ing to total annual production was 
not indicated in the literature. More 
data will be needed before an evalu-
ation of the importance of shelter-
belt areas can be made. The follow-
ing study is an attempt to add more 
data on dove production in shelter-
belts. 
This study was conducted as a 
supplemental project while the au-
thor was employed as a student as-
sistant with the Nebraska Game. 
Forestation and Parks Commission 
during the summer of 1962. Investi-
gations by La Pointe (1958) n ear 
Grand Island, Nebraska, were made 
approximately 25 miles to the north-
west of the writer's study area, and 
made possible comparisons from the 
same general locale. 
OBJECTIVES 
The primary objective of this stu-
dy was to determine total annual 
production of doves from a 0.4 acre 
shelterbelt in south-central Nebras-
ka. A secondary objective was to 
determine in which tree species nest-
ing was most intense, and the aver-
age height of nests above ground. 
Also relative to the study was an at-
tempt to obtain an embryonic se-
quence of doves from the first day 
of incubation to hatching. As would 
be expected, this interjected a bias in 
production figures, and will be ex-
plained in the production analyses 
and discussion. 
STUDY AREA 
The study area was located in Ha-
milton County on the A. W. Medow 
farmstead 4.8 miles east of Aurora 
in south central Nebraska (Fig.l). 
From the dimensions of the shel-
terbelt, the area was calculated to 
contain approximately 18,000 square 
feet, or about 0.4 acre. 
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FIG. l. Dimensions and location of study area in relation to state and county 
area. 
Species Composition 
The study area differed in tree 
species from most other shelter belts 
in the area which were composed 
mainly of Ponderosa Pine (Pinus 
ponderosa). American Elm (Ulmus 
americana). Osage Orange Maclura 
pomifera) and Russian Olive (Eleag-
nus angustifolia). The author's study 
area contained the following species 
in order of decreasing abundance: 
Eastern Redcedar (Juniperus virgini-
ana). Red Mulberry(Morus rubra)' 
Apple(Malus sp.) and American Elm. 
The redcedar had been planted at 
about four feet intervals in a contill-
uous row along the northern and 
western boundaries. Red Mulberry 
was planted in one continuous row 
on the southern and eastern bounda-
ries at approximately 10 feet inter-
vals. One American Elm was located 
in the east-west extension and one 
in the north-south extension of the 
shelterbelt. The lone apple tree in 
the shelterbelt was actually one of 
a small orchard located southeast of 
the area, but since its crown over-
hung into the shelterbelt it was con-
sidered a part of the study area. All 
the trees were planted in the early 
1930's. The height of the trees with-
in each species was relatively con-
stant, at an estimated 20 feet for the 
cedar, 30 feet for mulberry, 25 feet 
for apple and 35 feet for elm. 
The understory was almost absent 
since sheep grazed in the area during 
the study period. 
The area adjoining the shelterbelt 
was largely irrigated farm I and 
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with crops of corn, sorghum, alfalfa 
and wheat, with a few interspersed 
areas of native pasture. A summer 
fallow field was located along the 
western boundary of the shelterbelt. 
Milo was planted along the northern 
side. A large farm pond was located 
about 300 yards to the southwest of 
the area. 
PROCEDURE 
The study was started on June 20, 
1962. All active nests (nests with 
eggs or presence of laying adult) 
were located and recorded on mi-
meographed forms. Tree species in 
w h i c h nest occurred, estimated 
height above the ground, nest type 
(Mourning Dove or "foreign" nest) 
and nest status (number of eggs or 
young) were also recorded. The 
greatest number of active n est s 
found on anyone visit was consi-
dered to be the breeding population. 
An attempt was made to visit the 
area each day, but this schedule 
could not be maintained, and visita-
tions averaged about three per week 
throughout the summer. All new 
nests were recorded and old nests 
revisited at each investigation. A 
nest where one or more young was 
fledged was considered a successful 
nest. The number of successful nests, 
along with the number of young per 
successful nest was calculated to de-
termine total proudction and produc-
tion per acre. The nesting peak was 
considered that period having the 
highest number of active nests at 
any given time. Incidences of pre-
dation or other decimating factors 
were observed and recorded during 
the study period. 
A secondary study was conducted 
to obtain an embryonic sequence 
from the first day of incubation to 
hatching. Eggs were removed from 
clutches of known age nests and 
placed in an incubator for the length 
of time desired. An attempt was al-
so made to rear doves in captivity 
for feather development studies. 
RESULTS 
Production 
The adult breeding population was 
estirr ·';ed to be 16 pairs, based upon 
the highest number of active nests 
at anyone time. A total of 79 eggs 
were found from 46 nesting attempts 
representing 1.7 eggs per attempt. 
Fifty-six (71 per cent) of these eggs 
hatched from which 38 (68 per cent) 
of the young were fledged, thus 27 
(59 per cent) of the nests were suc-
cessful. When the total production 
(38) is projected on a one acre basis, 
production then becomes 95 young 
per acre. The number of young per 
successful nest was 1.2. Twenty nest-
ing attempts (43 per cent) were suc-
TABLE I.-MOURNING DOVE PRODUCTION ON A PER MONTH BASIS 
FROM A SHELTERBELT IN SOUTH-CENTRAL NEBRASKA, 1962 
Month No. % No. No. No. % 
nests of of egr SliC- sue-
found total eggs hate ed eessful eessful 
young young 
June 1/ 24 52 48 38 30 79 
July 15 33 21 12 5 13 
August 5 11 8 5 3 8 
September 2 4 2 1 0 0 
Totals 46 100 7 9 56 38 100 
1/ Investigations were begun June 20 
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TABLE 2.-NESTING ACTIVITY IN RELATION TO SPECIES COMPO-
SITION FROM A SHELTERBELT IN SOUTH-CENTRAL NEBRASKA, 
1962 
Species 
E. Redcedar 
R. Mulberry 
Am, Elm 
Apple 
Totals 
1/ 4 renests 
2/ 3 renests 
No. 
nests 
found 
24 1/ 
18 2/ 
2 
2 
46 
Per 
cent 
52.0 
39.0 
4.5 
4.5 
100 
cessful in bringing off both young. 
Production on a per month basis is 
summarized in Table 1. 
Nesting Peak 
The nesting peak was considered to 
be June 20, the first day of investi-
gation, when 16 active nests were re-
corded. Since no fledged or actually 
flying were observed on June 20, 
it was believed the actual nesting 
peak was reached just prior to or 
actually on this date. 
Renesting 
Seven renestings were observed. 
One nest was used for three different 
nesting attempts, producing a total 
of four successful young. The aver-
age time the nests remained vacant 
between nestings was 23 days, with 
a range from 9-50 days, and a stand-
ard deviation of 16.4. These data 
indicate only results from four of 
the nests, as records were incom-
plete as to the actual time the other 
nests remained idle. Since adult 
doves weJ'e not marked, it was im-
possible to determine if the same 
pairs re-occupied the same nests. 
Tree Preference 
Nesting, in relation to species 
composition is summarized in Table 
2. A higher nesting preference was 
Average Stan- No. Per 
height dard suc- cent 
above devi- cessful 
ground at ion nests 
in feet in feet 
9 4.9 11 41.0 
12 5.2 12 45.0 
11 2 7.0 
10 2 7.0 
8 27 100 
shown for Eastern Redcedar, prob-
ably because it was the most numer-
ous species and its long, sweeping, 
horizontal branches offered a rela-
tively flat surface for the poorly 
constructed nest. However, the s e 
branches were more vulnerable to 
movement by wind action, and both 
of the two nests destroyed by wind 
were in cedars. 
Dove Nesting in "Foreign" Nests 
On four occasions the doves were 
found to occupy nests of other birds. 
Two abandoned Common Grackle 
(Quiscalus quiscula) nests, one East-
tern Kingbird (Tyrannus tyrannus) 
and one Western Kingbird (Tyrannus 
verticalis) nest were used. Off the 
study area, a pair of doves occupied 
a robin's nest only one day after it 
was abandoned by three young ro-
bins. 
Nineteen of 79 eggs found were 
removed by the author for an incu-
bation study, and are here consid-
ered under decimating factors. Of 
the four eggs destroyed on the area, 
one was by an avian predator (spe-
cies unknown), one was abandoned, 
and two were broken when two nests 
were destroyed during a wind storm. 
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TABLE 3.-DATA COMPARISON OF MOURNING DOVE PRODUCTION 
STUDIES FROM TWO SHELTERBELTS IN SOUTH-CENTRAL NEBRAS-
KA, 1958 and 1962 
Item 
La Pointe 
1958 
Frates 
1962 
April 16 June 20 11 First nest 
Nesting peak 
Last nest 
Tree preference 
Production per acre 
% successful nests 
No. young/successful 
June 6 
September 15 
American Elm 
PonderBsa Pine 
34 
June 20 
September 12 
Red Mulberry 
E. Redcedar 
95 
2/ 
nest 
Average nest height in 
feet 
26 
1.8 
8 
59 
1.4 
3 
Items listed as found in La Pointe (1958) 
1/ Investigations not begun until June 20 
2/ Date study was terminated 
Of the 18 young not considered as 
successful, two were taken by the 
author to rear in captivity for feath-
er development studies. Nine were 
killed by two feral house cats, four 
fell from the nest during a wind 
storm and three died of exposure 
after a heavy rain storm. 
Production Comparisons with Other 
Studies 
Table 3 relates the findings of 
the author's study with results found 
by La Pointe (1958) in his produc-
tion study near Grand Island, Ne-
braska. 
DISCUSSIONS AND 
CONCLUSIONS 
The value of the study could have 
been enhanced considerably if con-
ducted from the time of first nest-
ing activity on the area. However, 
a survey of the area the first day 
of investigations revealed that no 
old or destroyed nests or fledged 
young were present. The 0 Ide s t 
young-in-the-nest found on the first 
visit was estimated to be from 7-10 
days old. If this were true, the study 
was begun during the peak of nest-
ing activity, June 20, when 16 active 
nests were found. 
If the 19 eggs taken for the incu-
bation study were projected to ac-
tual production figures using over-
all hatching and successful young 
percentages, total production would 
have been increased by about 10 
young, making the total production 
figure 48. This would have increased 
the young per acre figure to 120. 
That 56 of the 60 (93 per cent) re-
maining eggs hatched, represents a 
rather high hatching success. 
If the total breeding population 
were approximately 16 pairs, a total 
of 2.4 young were produced per 
breeding pair. When the calculated 
success of the 19 removed eggs was 
considered, the total increased to 3.0 
young per breeding pair. Judging 
from the 16 nests observed on June 
20, it was anticipated renesting 
might be quite high. It was believed 
that several of the nesting doves be-
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came disturbed after repeated visits 
to the relatively small area, and pos-
sibly moved to adjoining shelter-
belts to renest. Evidence for this 
is based on the fact that several nest-
ing doves were approached to with-
in a few feet the first several visits, 
and then became increasingly wary, 
and later flushed when approached 
within 50-75 feet. One such nest was 
abandoned. Those doves occupying 
a nest for the second time we r e 
found to exhibit a higher degree of 
wariness than doves occupying a 
new nest. 
With the exception of two feral 
house cats inhabiting the area, the 
doves were relatively free from pre-
dation by both avian and mamma-
lian predators. The cats were be-
lieved responsible for the death of 
nine young. 
SUMMARY 
l. The purpose of this study was 
to determine total Mourning Dove 
production from a 0.4 acre shelter-
belt in southcentral Nebraska during 
the summer of 1962. 
30 
:2 25 
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2. Periodic visits to the shelter-
belt were made to locate new nests 
and check on existing nests. 
3. The breeding population was 
assumed to coincide with the high-
est number of active nests found at 
anyone visit. The breeding popUla-
tion as of June 20, was estimated to 
be 16 pairs. 
4. The nesting peak was also con-
sidered to be that period containing 
the highest number of active nests at 
any given visit. This period was 
found to be June 20. 
5. The results showed that a total 
of 38 young were produced from 46 
nesting attempts containing a total 
of 79 eggs. Twenty-seven nests were 
successful, producing 1.4 young per 
successful nest. Production per acre 
was calculated to be 95 young. 
6. Eastern Redcedar and Red Mul-
berry were the most abundant tree 
species. The average height above 
the ground of all nests was eight 
feet. 
7. Seven rene stings were found on 
the area. Since adult doves were not 
NEST HEIGHT ABOVE GROUND IN FEET 
FIG. 2 Histogram showing frequency of nest heights above ground in all 
tree species. 
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marked, it was impossible to deter-
mine if .hose renesting were the 
same pair which nested earlier. 
8. On four occasions doves used 
nests of other birds. 
9. Two feral house cats constitut-
ed about the only source of predation 
on the area. 
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Natural Adjustment of Pheasant Populations 
In South-Central Nebraska1 
Raymond L. Linder and 
C. Phillip Agee 
The concept of the dependency of 
an organism upon its environment 
and the adjustment of its numbers 
to the capacity of the environment 
is well known to biologists. Certain 
expressions and refinements of this 
central fact have become fixed as 
ecologic principles. Carrying capaci-
ty was proposed by Errington (1934) 
and Errington and Hamerstrom 
(1936) concerning wintering Bob-
whites. According to this the 0 r y 
there will be no more individuals in 
a population than an environment 
will support. Andrewartha and Birch 
(1954) discussed the theories of den-
sity-dependent and density-indepen-
dent factors and they credited How-
ard and Fiske (1911) with first pro-
posing these ideas in their work on 
insects. Pearl and Parker (1922) ear-
ly concluded from work with Dros-
phila that a density factor was im-
portant in regulating populations. In 
muskrats of north-central Iowa, Er-
rington (1951) proposed that inversi-
ty was in operation. He stated that 
if enough animals were present to 
permit efficient mating, lower dens-
ities tended to show the higher rates 
of increase. He also stated that the 
greater the success in rearing litters 
born early in the breeding season, 
the sooner the year's breeding was 
likely to terminate and the greater 
might be the losses suffered by the 
young that did happen to be born 
late. 
There have been numerous theo-
ries proposed to explain the pheno-
menon of inversity. Kluijver (1951) 
found that Great Tits in Dutch pine 
forests laid slightly fewer eggs per 
1 Work conducted under Pittman-
Robertson Project W-28-R, "Life 
History and Ecology of the Ring-
necked Pheasant." 
.1 
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clutch, and that a smaller proportion 
of them tried to rear second broods 
when their numbers were high. Jen-
kins (1956) believed that in the Gray 
Partridge (Perdix perdix) juvenile 
survival rates varied according to 
the amount of mutual disturbav!'.€ 
among the adults before the breed-
ing season, suggesting an adverse 
affect on their reproductive powers, 
which was passed on and favored 
the early death of their young. Many 
writers have suggested that as a 
population increases a greater pro-
portion is forced into poorer habitats 
and that individuals so dispersed 
rear fewer young than those left in 
the better habitat (Gibb 1961). 
Leopold (1933) proposed that in an 
environment there was probably 
one specific part which actually de-
termined the upper limit beyond 
which the population could not rise. 
This he termed the limiting factor. 
There have been many proposals 
identifying specific limiting factors. 
Howard (1920) suggested that ter-
ritoriality in birds may be the dens-
ity regulator. Similarly, Wight (1933) 
stated that "crowing areas" might 
limit the size of the pheasant popu-
lation. Einarsen (1945) proposed that 
on Protection Island the activity of 
the male pheasant in nesting season 
controlled the population. Leedy 
and Dustman (1947) related pheas-
ant densities with land-use in Ohio. 
In Nebraska, Mohler (1959) suggest-
ed that deficient winter habitat lim-
ited pheasant populations in parts 
of the state while insufficient nest-
ing habitat controlled their numbers 
in areas where intensive farming 
was practiced. Stokes (1954) conclud-
ed that on Pelee Island the eventual 
control of the population may have 
been a rate of abandonment so high 
that nesting success barely compen-
sated for annual mortality. 
Since 1954 a project of continuous 
pheasant research has been under-
way in south-central Nebraska to ex-
amine each part of the life history, 
placing special effort upon the re-
production period. The mechanics 
and detailed data have been dis-
cussed in an earlier pUblication 
(Linder, Lyon and Agee, 1960) and 
will not be recounted here. Howev-
er, certain salient findings are list-
ed here for they seem to be of prima-
ry importance in describing popula-
tion adjustments which occurred in 
the studied populations. 
1. The number of hens in the 
breeding population was a re-
flection of the preceding year's 
production and breeding hens 
were apparently in surplus each 
spring. 
2. The number of chicks which 
were hatched was apparently 
determined not by the level of 
the breeding population but by 
the measured density of the 
vegetation during the nesting 
period (Figure 1). 
3. On the average, each hen estab-
lished a larger number of nests 
in years of high breeding popu-
lations than in years of lower 
populations (Figure 2); t h u s, 
the number of nest failures per 
hen was greatest in high popu-
lation years. 
4. Approximately 90 percent of 
the chicks were produced from 
nests in roadsides and wheat 
and nearly all of the you n g 
were brooded in these sam e 
areas. 
The above findings indicate that 
each year the studied population was 
brought into adjustment with the 
quality of the environment at the 
time of reproduction. The mechanics 
of this adjustment, however, is not 
revealed. In an effort to explain this 
natural adjustment a hypothesis has 
26 
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Figure 1. Correlation of density of canopy in roadside vegetation and num-
ber of chicks hatched in roadside. 
o 
Figure 2. Correlation of number of hens in the breeding population and the 
average number of nests per hen. 
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been proposed and may be expressed 
in three parts as follows: 
A. The number of young produced 
was controlled by nest aban-
donment during laying and/or 
incubation. 
B. Incubating or laying hens were 
stimulated to abandon the i r 
nests by the mere presence of 
other hens or their broods. 
C. These phenomena tended to es-
tablish an upper limit upon the 
number of broods which could 
be hatched and brooded in a 
particular unit of cover, re-
gardless of the number of 
breeding hens present. 
The plausibility of this can only 
be established by examination of the 
literature. Unfortunately, there has 
been relatively little attention given 
to nest abandonment in wild gallina-
ceous birds except to recognize its 
occurrence. However, there is infor-
mation on other species which is of 
considerable interest. 
Tinbergen (1953) discusses parent-
al behavior in birds and states that 
the change from care of the eggs to 
care of the young is a matter of 
rough internal timing corrected by 
a more accurate timing by external 
stimuli. He states that the external 
stimuli are provided by the young 
and that in some birds, there are in-
dications that the stimulus is given 
by chicks while still in the egg. Most 
probably the parents react to the 
calls, whieh can be heard before 
hatching. 
Collias (1946) states that laying 
chickens can be stimulated to be-
come broody, even in midwinter, by 
keeping them with baby chicks. 
Emlen (1941) did work with Tri-
colored Blackbirds. He introduced 
nestlings into nests where the lay-
ing phase was just being completed. 
In eight of ten nests the strange 
nestlings took precedence over the 
eggs and the nest owners passed 
directly from laying into the feed-
ing-the-young stage. In the other 
two instances the nests were desert-
ed. 
Errington (1951), in discussing in-
versity concerning muskrats, states 
that the extent and effectiveness of 
late breeding was plainly condi-
tioned by the psychology of the 
muskrats. Conaway, Baskett and 
Toll (1960) found in their study on 
swamp rabbits in Missouri that in 
a case of a very high population 
caused by flooding there was an un-
usually high rate of reabsorption of 
embryos. They suggested that the 
high incidence of total litter reab-
sorption was induced by an adrenal 
stress syndrome. 
While the hypothesis is not con-
tradicted by this and other literature 
examined, there is clearly a need for 
experimental evidence to support or 
refute it. According to our present 
concept, the hypothesis is dependent 
upon three assmnptions: 
1. That wild pheasant hens can be 
induced to abandon their nests 
by the presence of chicks. 
2. That nest failures from such 
associations do occur in the 
wild. 
3. That the frequency of such fail-
ures is sufficient to regulate 
production. 
The first of these was the subject 
of experiments carried out during 
the nesting seasons of 1961 and 1962. 
Description of Area and Techniques 
Work was conducted on the Sacra-
mento - Wilcox Game Management 
Area, a tract of about 2,300 acres lo-
cated in southeastern Phelps County, 
Nebraska. The area consists of a 
broad shallow basin surrounded by 
an uncultivated perimeter which ex-
tends to cultivated uplands served 
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by deep-well irrigation. Those por-
tions of the basin which were sub-
ject to intermittent flooding were 
vegetated primarily by smartweed 
(Polygonum spp.), sunflower Helian-
thus spp.) and sedges (Carex spp.). 
Vegetation on the basin perimeter 
and uncultivated portion of the up-
land consisted primarily of mixed 
grasses and forbs principally west-
ern wheat grass (Agropyron smith-
ii), smooth brome (Bromus inermus), 
sunflower and fireweed (Koehia seo-
paria). Cultivated uplands were de-
voted to corn, grain sorghum and 
wheat. 
Soils are loessial in origin, being 
principally of the Holdredge, Wa-
bash and Scott series (Tillman and 
Hensel, 1919). 
It was recognized at the time this 
project was conceived that d a t a 
could be gathered most readily from 
penned game-farm pheasants. How-
ever, since such birds are necessarily 
somewhat domesticated, it was be-
lieved that their responses might not 
typify wild birds. Eisner (1 9 6 0 ) 
pointed out that in domestic fowl the 
". . . reproductive behavior is cer-
tainly abnormal ... " 
Since the project was dependent 
upon locating a substantial number 
of incubated nests, thorough search-
es were made in cover which was 
undisturbed by farming operations 
and appeared to present the most 
favorable nesting conditions. During 
the two seasons nearly 600 nests 
were located. The hens on 36 of these 
were subjected to experiments to 
determine their response to (1) the 
sound (peeping) of chicks or (2) the 
sight and sound of chicks or (3) the 
full association with chicks. The 
study was restricted to those hens 
which were in the process of incuba-
tion. Such birds, being restricted in 
their movements, were more readily 
studied than laying birds. 
To determine the effect of sound, 
a wire mesh pen four feet in diame· 
ter and 12 to 18 inches high was con-
cealed in the vegetation six to eight 
feet from the nest. Chicks were con-
fined in each pen as long as necessa-
ry to ascertain the effect of their 
peeping upon the hen. Under these 
conditions, the chicks were very vo-
cal and their peeping was audible 
to the investigators over distances of 
more than 50 feet. Since these pens 
were not believed to be perceptible 
to the hens, no controls were used. 
To determine the effect of sight 
and sound, chicks were confined in 
wire cages two feet square by 18 
inches high constructed from one-
half inch mesh hardware cloth. A 
cage was then mounted on stakes 
above the vegetation within four 
feet of each nest in order that the 
hen could see it from the nest. Of 
the 16 cages so placed, nine were 
supplied with chicks and s eve n 
served as controls. Since the cages 
offered no protection from weather, 
the chicks were removed each night. 
To test the stimulus of full associ-
ation with chicks, a wire pen about 
14 feet in diameter and 12 to 18 
inches high was built around the 
nest and hen. This was generally suf-
ficient to confine small chicks but 
represented only a slight obstacle to 
the hen. No experimentation was 
begun until after the hen had left 
and returned to the nest at least 
once to establish that she did not 
abandon due to the pen. Wild Chicks, 
presumed to be imprinted to a hen 
(Lorenz, 1935), or chicks hatched in 
an incubator were placed in eleven 
of .the pens while four of the pens 
served as controls. 
Throughout the study, effort wus 
made to subject experiment and con-
trol hens to equal amounts of hu-
man activity. 
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Result and Discussion 
Results of the various experiments 
are summarized in Table 1. As 
shown there, each of the hens which 
was treated as a control (groups 2b 
and 3b) continued to incubate to 
lr:itching. This would indicate that 
the pens and cages as used her e 
were not significant disturbance fac-
tors. Similarly the human actIvity 
related to making periodic checks 
"C a use d no observed disturbance. 
Hens subjected only to the sounds 
of chicks (group la) were apparently 
unaffected, all of them completing 
incubation. However, those hen s 
which could experience both the 
sight and the sound of young com-
pleted incubation in only 11 percent 
of the cases, 44 percent being lost 
to voluntary abandonment. When 
full association with chicks was per-
mitted, none of the experimental 
hens carried incubation through to 
hatching. Eighty - two percent of 
them abandoned their nests volunta-
rily. 
Effort was made to determine the 
length of time required for an incu-
bating hen to display a response to 
the chicks. This, however, was not 
possible in this study due to the 
chicks' ability to escape from some 
chicks to remain concealed fro m 
pens and the tendency of so 111 e 
the hen. Also, the time of the hen's 
departure from the nest was not ne-
cessarily indicative of the time of 
the physiological response to the 
chicks. Although her attentions may 
have been diverted from the nest 
she was probably deterred fro m 
leaving the site since the chi c k s 
were confined there. 
The behavior of individual chicks 
was probably instrumental in induc-
ing responses by the hens. Chicks 
trapped in the wild displayed an ap-
parent attraction to the hens and 
approached them readily. Chicks 
hatched in an incubator, however, 
seldom moved about the pens and 
upon seeing the hens seemed passive 
to their presence. 
Of interest was the absence of 
TABLE I.-RESPONSES BY INCUBATING HENS TO EXPERIMENTAL 
ASSOCIATION WITH CHICKS. 
Fates of nests where hens were subjected to: 
Sound of chicks Sight and sound Full association 
of chicks with chicks 
Experiment Control Experiment Control Experiment Control 
Group Number la Ib 2a 2b 3a 3b 
Total Nests 5 0 9 7 11 4 
Number of nests hatched 5 1 7 0 4 
(Percent of total) 100% 11% 100% 0% 100% 
Number of nests de-
stroyed 0 4 0 2 0 
(Percent of total) 0% 44% 0% 18% 0% 
Number of nests aban-
doned 0 4 0 9 0 
(Percent of total) 0% 44% 0% 82% 0% 
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nest destruction among groups la, 
2b, and 3b contrasted to six out of 
twenty nests destroyed in groups 2a 
and 3a. Observations indicated that 
the attentions of the hens in the lat-
ter groups were apparently divided 
between the nests and the intro-
duced chicks .. They exhibited -erratic 
behavior while at the nest which in-
cluded calling, defecating, increased 
movement and a generally dimin-
ished attentiveness. 
The data presented here indicated 
that experimentally the presence of 
pheasant chicks can cause an incu-
bating hen to abandon her n est. 
However, for this abandonment to 
be of significance in population con-
trol it must occur under natural con-
ditions and the frequency of such 
abandonment must be sufficient to 
regulate the population. Experiment-
al evidence regarding these aspects 
is lacking. Such work must be the 
subject of further research before 
the hypothesis can be confirmed or 
refuted. 
Summary 
Results of seven years of studies 
are reviewed and interpreted to ex-
plain the mechanism of natural ad-
justment of the populations. This 
interpretation was proposed as a hy-
pothesis applicable to populations of 
similar ecology. 
The hypothesis depends upon three 
assumptions: (1) pheasant hens can 
be induced to abandon their nests 
by the presence of chicks, (2) this 
type of abandonment does occur in 
the wild and (3) the frequency of 
these abandonments is great enough 
to control the population. 
Experiments were conducted to 
test the assumption that hens can be 
induced to abandon their nest. 
Hens on 36 nests were subjected to 
experiments to determine their re-
sponse to (1) the sound (peeping) of 
chicks or (2) the sight and sound of 
chicks and (3) full association with 
chicks. 
All of the hens which served as 
controls as well as those which were 
subjected only to the sound of chicks 
completed incubation. 
Pronounced res p 0 n s e occurred 
when the hen and chicks were in 
the same pen. When the hen was un-
able to experience physical contact 
with the chicks the response was less 
marked. Of the hens making up 
these two groups, 95 percent failed 
to hatch any young; 65 percent failed 
due to voluntary abandonment. 
It was concluded that the presence 
of pheasant chicks can cause an in-
cubating hen to abandon her nest. 
Field experiments will be necessa-
ry to determine if such abandon-
ments function in population control. 
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